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Introduction
It is well known that the lattice local axial vector current A loc µ = ψ(x)γ µ γ 5 ψ(x) does not satisfy the continuum form of the axial Ward identity ∂ µ A µ (x) = 2mP(x), P(x) =ψ(x)γ 5 ψ(x) , (1.1) which is due to lattice artefacts. In most cases, where Wilson like fermions are used, the corresponding improved renormalized current
is taken to compute physical quantities, like the nucleon axial charge g A . It turned out, however, that the resulting g A value are slightly below the experimental number and it requires a large effort to bring the lattice result into coincidence with it [1, 2, 3, 4, 5] . An alternative possibility is to use the point-split (ps) axial vector current
which is known to fulfill the corresponding lattice axial Ward identity [6] . In [7] we could show that this identity is fulfilled both perturbatively (in one-loop) and nonperturbatively for the SLiNC action [8] . In this work we present implications of this nonlocal lattice form of the axial currentthe renormalization and the computation of the axial charge g A .
Renormalization
It is known that the point-split lattice vector current V We use the nonperturbative RI -MOM scheme [9] performing a linear chiral extrapolation for each (ap) 2 value. Afterwards we transform into the RGI and MS schemes which coincide due to the lack of anomalous dimensions. The result is shown in Fig. 1 . In the chosen momentum interval Z A is fitted as a linear function in (ap) 2 . Variations of this interval determines the systematic error which dominates the fit error. We find Z ps A = 1.0212(12) fit (47) sys which is very near to one. This is consistent with one-loop perturbative results using, however, a different gauge action [7] . That result would mean that practically quantities computed from this point-split axial vector current alone do not need to be renormalized. It remains to check, however, that this behavior remains valid for other β values (lattice spacings). 
Nucleon axial charge g A
The axial charge g A is an important quantity to understand the spin structure of the nucleon, but also plays a role in certain astrophysical processes. It can be measured in the β decay of the neutron (n → p + e + ν e ) where it determines the angular distribution of the emitted electron. The current experimental value is given in [10] as g A = 1.2723(23).
On the lattice g A is calculated from the forward matrix element of the axial vector current A
where |p, s is a proton state with momentum p and spin s µ and the inserted operator is
Being a nonsinglet quantity there are no contributions from disconnected quark lines. The relation (3.1) makes this observable to a benchmark test for lattice calculations. For a review of the current status see [5] . Despite the progress that has been made in the last years there remain a couple of challenges to be solved. Among them we mention the extrapolation to the physical point and the treatment of excited states.
In this work we take the point-split axial vector current (1.3) as the operator inserted in (3.1). As lattices we use {32 3 ×64, β = 5.50 [a = 0.074(2) fm], M π = 470, 360, 310 MeV} along them = const. line and {48 3 × 96, β = 5.80 [a = 0.059(3) fm], M π = 427 MeV} at the flavor symmetric point. g A has to be estimated from the ratio of the 3-point function to the 2-point function
with (t f − t i ) -the source-sink distance, τ -the source-operator insertion distance. It is clear that a meaningful determination of g A is possible only if the ratio exhibits a pronounced plateau, ideally independent on (t f − t i ) and τ.
One of the main challenges of this kind of computations is the handling of excited states. There are various techniques which are used to take them into account. Among them we have the summation, the multi-exponential fit and the variational methods [11, 12, 13, 14] .
It turns out that the source-sink distance determines the form and the height of the plateau of the ratio R(t i ,t f , τ) defined in (3.2) (see Fig. 2 ). This is directly connected to the influence of (23 − t) excited states which diminish the height for smaller separations. Investigations in [14] suggest that the variational method shows very stable results.
In our computation, however, we used the 3-exponential fit method which includes the first three energy levels (t = t sep ). The fit to the ratio (3.2) has the form where M ik = M i − M k and the M i are the masses of the ground state (i = 0) and the next two excited states (i = 1, 2). They can be determined rather precisely from the corresponding 2-point functions, as shown in Fig. 3 . The fit (3.3) is performed for the parameters g fit A ,C and D over the available data sets (t, τ) simultaneously. An example is shown in the right of Fig. 3 . where we fit over the whole data set with all available separations t sep = 15...23.
Our final results for g A at β = 5.50 (M π = 470 MeV) and β = 5.80 are shown in Fig. 4 . We compare them for β = 5.50 with the variational method [14] which has been obtained for the local axial curent on the same lattice. It is obvious that the plateau values depend very much on the source-sink separations. The 3-exponential fit gives a higher value towards the experimental result. It can be recognized that (using the same lattice parameters) the axial charge for the point-split current is nearer to the experimental value than the value using the local current. This should be seen also in connection to the corresponding Z factor (Z ps A = 1.0212) which indicates that we are rather close to the continuum. Furthermore, we did not find a significant dependence on the three pion masses at β = 5.50. For β = 5.80 the final fit g fit A is even larger. This shows a tendency to increase g A (β ) with increasing β (decreasing lattice spacing a) which is encouraging. However, for a sound comparison with experiment it remains to perform a careful extrapolation to the physical point. 
